Rickettsias
are small, gram-negative, usually intracellular, bacterium-like organisms occurring mainly in arthropods. Rickettsia-like organisms are known to infect many different organisms from unicellular ones to vertebrates, including man. They have been reported infecting three species of cyst nematodes, Globodera rostochiensis, Heterodera goettingiana (Shepherd et al., 1973a) and H. glycines (Endo, 1979) . Although previously observed in adult females (Shepherd et al., 1973a) and second-stage juveniles (Walsh et al., 1983) of G. rostochiensis (Woll.) this is the first study of rickettsia-like organisms in adult males.
The distribution of the rickettsia-like organisms (RLO) in adult males was investigated by transmission electron microscopy of ultrathin sections and their effect on males was studied by comparing the mortality of infected and uninfected individuals.
MATERIALS AND METHODS
The (Reynolds, 1963) for 10 min, all at room temperature. Sections were viewed in a Philips EM 200 or a Siemens Elmiskop 102 electron microscope operating at 60 kV. Electron micrographs were taken at initial magnifications of 2,000 to 100,000 and subsequently enlarged 2.5 x or 3 x in printing.
Males from infected and uninfected populations were raised concurrently under identical conditions, collected within 24 hours of emerging from roots and regarded as 0-day old. Batches of 100 males from each population (infected and uninfected)
were kept in a 0.05% aqueous solution of new blue R stain in watchglasses at constant temperature (17°C) and mortality assessed by counting the number taking up the stain (Shepherd, 1962) at 5 day intervals. The "Maximum Likelihood Program" (MLP (Ross, 1980) ) was used to fit curves to the data (the dependent variable i.e. mortality, was plotted against time). A logistic growth-type (sigmoid) curve described by the equation y = a+ c/(l + exp (-b(x-m) )) (where a is the lower asymptote, x = m is the point of inflexion, b is a slope parameter and a + c is the upper asymptote) was fitted for each nematode population. When x = m, y = c/2; in other words when x = m, the mortality is 50%, so m gives an estimate of the time taken for 50 % of the nematodes to die. The growth curves in MLP are all sigmoid. Curves for infected and uninfected nematodes were subjected to parallel curve analysis; analysis of variance gave F values for differences in parallelism and displacement between the two curves.
RESULTS
The distribution of the rickettsia-like micro-organisms (RLO) in tissues of male nematodes RLO were observed in clusters more often than singly ( Fig. 1) and were present in all tissue types in males, with the possible exception of the excretory
